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[57] ABSTRACT 
In a process of manufacturing a tire for vehicle wheels, 
an annular crown reinforcement is placed around the 
carcass of the tire. As the crown reinforcement there is 
used at least one elastically deformable annular net 
formed of two superimposed plies of wires at least the 
outside of which wires is formed of an elastic and weld 
able material. At the points of intersection these wires 
are welded to each other. The wires may also be in the 
form of a cable, metallic or otherwise, enclosed in a 
sheath of an elastic and weldable material. 

8 Claims, 7 Drawing Figures 
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PROCESS OF MANUFACTURING TIRES FOR 
VEHICLE WHEELS 

The present invention concerns a process of manufac 
turing tires having a crown reinforcement formed of at 
least two plies of wires or cables which are parallel in 
each ply and crossed from one ply to the next forming 
acute angles with the circumferential direction of the 
tire. 

It is already known to produce separately a crown 
reinforcement in the form of a ring and then to place 
this ring around a carcass expandable into toroidal 
shape, the carcass having two sidewalls joined to each 
other by an equatorial connecting element or portion, 
each sidewall being terminated by a bead, the carcass 
being possibly provided with a radial or bias reinforce 
ment or else a partially radial and partially bias rein 
forcement. At the time of placing the crown reinforce 
ment on the carcass, the carcass may be either in the 
state of an expandable cylindrical blank, in which case 
the assembly (carcass+crown reinforcement) is then 
shaped into toroidal shape, or in expanded toroidal 
shape, in which case the crown reinforcement is placed 
on the equatorial connecting element or portion of the 
carcass. 

The building of an annular crown reinforcement by 
the superimposing of several plies of wires or cables 
presents a number of drawbacks. 

First of all, it is ‘necessary to provide a large number 
of building drums of different diameters depending on 
the dimensions of the tires. The placing of the plies 
around the drum is time consuming. The same is true of 
the joining of the ends of each ply, the connections of 
the different plies having furthermore to be staggered 
circumferentially with respect to each other. It is dif? 
cult to form rings all of which have precisely the same 
circumferential development for the same size carcass 
reinforcement. The latter therefore assumes a different 
equilibrium ?gure from one tire to the next. The storing 
of the rings while awaiting mounting on the carcass 
reinforcement requires a good deal of space and may 
result in deformations of the rings. 
The object of the present invention is, on the one 

hand, to avoid the building ply by ply of the annular 
crown reinforcements and the drawbacks thereof and, 
on the other hand, to build annular reinforcements hav 
ing the diameter of the crown reinforcement of the 
?nished tire. 

Therefore, the process of the invention is character 
ized by the fact that as the crown reinforcement there is 
used at least one annular net which is continuous in the 
circumferential direction of the tire and elastically de 
formable so that in deformed state its developed length 
is equal to the developed length of the equatorial con 
necting element or portion of the carcass, this net being 
formed of two superimposed plies of continuous seg 
ments of wires of the same length parallel in each ply 
and crossed from one ply to the other at an angle at 
most equal to 90° with respect to the circumferential 
direction of the tire, at least the outside of the wires 
being formed of an elastic and weldable material permit 
ting welding of the wires of one ply to those of the other 
ply at the points where they intersect. 
The basic principle of the invention resides in the use 

of nets which are elastically deformable clue to the fact 
that their wires are produced, for instance by extrusion, 
at least with respect to the outside of the wires, from an 

10 

20 

25 

35 

45 

55 

60 

65 

2 
elastic and weldable material, such as mixes having a 
base of elastomers which are vulcanizable by customary 
means and/ or having a base of thermoplastic elastomers 
or thermoplastic polymers. 
By convention there is designated as weldable mate 

rial a material which has the property of making it 
possible to weld (e.g., by conventional heat softening 
and cooling treatment) the wires of one ply to those of 
the other ply at the points where they intersect without 
the material which forms the points of weld of one ply 
to the next losing its elasticity. For this reason, when 
such a net is expanded elastically in order to place it, in 
accordance with the invention, over the equatorial con 
necting element or portion of the carcass, its circumfer 
ential development increases while the angle formed by 
the wires of only ply relative to those of the other ply 
decreases as does the axial width of the net. This is the 
case where, after having placed such a net around a 
carcass which is in the form of a cylindrical blank, the 
assembly (carcass+net) is shaped into a toroidal shape. 
The net readily stays in place on the carcass due to its 
elastic tendency to return to its initial circumferentially 
nondeformed shape. 

Therefore, the ?rst variant is characterized by the 
fact that the carcass is in'cylindrical state and by the fact 
that the annular net has in nondeformed state a devel 
oped length at most equal to the developed length of the 
cylindrical carcass, the assembly (carcass+net) being 
then expanded to the toroidal shape of the tire. 
The second variant is characterized by the fact that 

the carcass is in the toroidal shape of the tire and by the 
fact that the annular net has in non-deformed state a 
developed length less than and in deformed state a de 
veloped length at most equal to the development of the 
equatorial connecting element or portion of the carcass. 
The carcass may have been produced from one or 

more paste materials which solidify in a mold forming 
the elastomeric mass of the tire or by superimposing 
elastomeric components in unvulcanized state, and may 
or may not have a reinforcement of customary radial or 
bias type or else partially radial and partially bias. 

In order to produce in accordance with the invention 
a crown reinforcement having two crossed plies of 
identical axial width, the wires of the two plies of the 
annular net are in the form of cables sheathed with an 
elastic and weldable material. 
The process of the invention for producing a crown 

reinforcement, the two plies of which have different 
axial widths, consists in using two annular nets arranged 
one radially to the outside of the other, the ?rst net 
being placed on the equatorial connecting element or 
portion of the carcass and being formed of a ply of wires 
formed entirely of an elastic and weldable material and 
of another ply of cables sheathed with an elastic and 
weldable material, the second net having an axial width 
less than that of the ?rst net and being formed of a ply 
of cables sheathed with an elastic and weldable material 
and crossed with respect to those of the ?rst net and of 
another ply of wires formed entirely of an elastic and 
weldable material, the elastic‘ and weldable material 
being preferably the same for all four plies, the plies of 
cables sheathed with elastic and weldable material of 
the ?rst and second nets being preferably arranged next 
to each other. 

In order to produce in accordance with the invention 
a crown reinforcement with folded edges, there is used 
a net, one ply of which is formed of wires formed en 
tirely of an elastic and weldable material, and the other 
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ply of which is formed of cables sheathed with an elastic 
and weldable material, preferably a material identical to 
that of the above ply, and the edges of the net are folded 
on so that they are contiguous or not or overlap. 

. The process of the invention for constructing a 
crown reinforcement formed of a- folded ply and of a 
nonfolded ply is characterized by the fact that the edges 
of the ?rst axially wider net are folded aroundthe edges 
.of the second net so that the edges of the ?rst axially 
wider net are contiguous or not or overlap, each net 
having one ply of cables sheathed with an elastic and 
weldable material which is preferably the same for all 
four plies, the two plies of sheathed cables being prefer 
ably arranged next to each other. . > 

The construction and production of the assemblies 
(carcass+net or crown reinforcement) in accordance 
with the invention are completed by the customary 
means. . . 

‘ Preferably, the elastic and weldable material of the 
double-ply nets is identical for each ply and identical to 
or at least compatible with the components of the tires 
which are in contact with the nets. 
The expression “cable” (possibly reinforcing one .or 

‘both plies of nets) refers in general to any continuous 
?liform element capable of reinforcing tire reinforce 
ment plies, particularly textile or glass ?ber cables, or 
metal cables, for instance steel wires-or ?bers. 
The drawing and the portion of the description refer 

ring theretohillustrate various embodiments of the in 
vention. In the drawing 

FIG. 1 shows an elastic net in its initial state after its 
production and before circumferential expansion; 
FIG. 2 is a sectional view of a point of intersection of 

thewires of the two plies constituting the net; 
FIG. 3 shows an elastic netsurrounding a carcass in 

the form of a cylindrical blank and forming a double-ply 
crown reinforcement; 

_ .FIG. 4 shows one-half of the assembly of FIG. 3 
shaped in toroidal state or an elastic net surrounding a 
carcass which is already in toroidal state before the 
?nishing of the tire; - 
FIG. 5 shows, in meridian cross-section, a net folded 

on itself to form a crown reinforcement with folded 
edges; A. 

. FIG.- 6 show, in meridian cross-section, two nets 
superimposed to form another crown reinforcement; 
and -. . . 

FIG. 7 shows, in meridian cross-section, two nets 
superimposed, to form another crown reinforcement 
with~folded edges. I - 

greaterv clarity of the showing. 
FIG. 1 shows a net 1 of suitable width shown in its 

initial (nondeformed) cylindrical state. The wires 2 of 
the ply 3 are welded to the wires 4 of the ply 5, thus 
forming the elastic nodes 6 which permit the elastic 
deformation of the net 1. The welding of the two wires 
Land 4 to each other is shown in FIG. 2. This weld 
forms an elastic node 6 which permits the elastic defor 
mation of the entire net 1. At least some of . the wires 2 
and/or 4 of the plies 3 and/or 5 can be each in the form 
of a cable 8 (as de?ned above) enclosed in a sheathing of 
elastic and weldable material 9, the other wires of these 
plies being formed entirely of such a'material. 
FIG. ,3 shows a net 1 placed around theequatorial 

connecting element or portion 13 of a cylindrical tire 
carcass 11 comprising cables 12 arranged-parallel to the 
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,._In the drawing, the space between the wires and their 
diameter in FIGS, 1 and 2 have been exaggerated for 

55 

4 
axis of revolution A of the carcass 11. The equatorial 
connecting element or portion 13 joins the two side 
walls 14 of the carcass 11 to each other, each of which 
sidewalls is terminated by a bead 15. This net 1 is similar 
to the one described with reference to FIGS. 1 and 2. 
All the wires of the plies 3 and 5 of this net 1 are in the 
form of a sheathed cable, like the wire 4 of FIG. 2. On 
this cylindrical carcass 11, the wires of the plies 3 and 5 
form the angle or. with the circumferential direction 
indicated by the arrow F. 
When the cylindrical carcass 11 surrounded by the 

net 1 has been shaped in the customary manner into the 
toroidal shape close to that of the ?nished tire, it can be 
seen from FIG. 4, by way of comparison with FIG. 3, 
that the net 1 has narrowed, that itsdiameter has in 
creased at the same time as the diameter of the carcass 
11 increased‘and that the angles a’ which the-wires of 
the two plies 3 and 5 form with the circumferential 
direction indicated by the arrow F have become smaller 
than the angles ameasured on the cylindrical carcass 
11. 
The crown reinforcement shown in FIG. 5 is formed 

by a net 50 composed of a ply of wires 51 formed en 
tirely of an elastic and weldable material, and of a ply of 
cables 52 each enclosed in a sheath of an elastic and 
weldable material. The edges 50’,50" of the net 50 are 
folded in the manner that the ply of cables 52 is folded 
over on itself. . 

FIG. 6 shows a crown reinforcement composed of 
two superimposed nets 61 and 62 of different width. 
Each of these nets is composed of a ply of wires 61A, 
62A, which are formed entirely of an elastic and weld 
able material, welded to a ply of cables 61B and 62B, 
respectively, each enclosed in a sheath of an elastic and 
weldable material. These two nets 61 and 62 are ar 
ranged oneupon the other in such a manner that the 
plies of cables 61B and 62B are next to each other. 
The crown reinforcement 70 shown in FIG. 7 differs 

from the preceding one merely by the fact that the 
edges of the wider net 61 have been folded over onto 
the narrower net 62 and meet each other. _ 

It is evident that with one or more nets in accordance 
with the invention one canrform crown reinforcements 
having edges which are folded or not, in the same man 
ner as with plies of ‘conventional individual cables, so 
that the embodiments described above are not to be 
considered to limit the invention, as de?ned in the ac 
companying claims, to these examples alone. 
Among the elastic and weldable materials which can 

be used for the present invention mention may be made 
of thermoplastic polyolefins (such ashigh-density poly 
ethylene, polypropylene, polymethylpentenes and co 
polymers of these products), acrylonitrile-butadiene 
styrene (ABS), the thermoplastic elastomers (thermo 
plastic polyurethanes, polyetheresters), the polyamides, 
the polyesters and unvulcanized rubber mixes. 
The cables which can be used for, the invention may 

be metallic, or of natural, arti?cial or synthetic textile, 
I orof glass fiber. 

60 
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What is claimed is: > _ 
1. A process of manufacturing a tire. usingsa carcass 

expandable into toroidal shape with two sidewalls 
joined to each other by an equatorial connecting ele 
ment or portion, each sidewall being terminated by a 
bead, and a crown reinforcement placed around said 
carcass and formed of at least two plies of reinforcing 
elements which are parallel in each ply and crossed 
from one ply to the next forming acute angles with the 
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circumferential direction of the tire, characterized by 
the fact that as the crown reinforcement there is used at 
least one annular net which is continuous in the circum 
ferential direction of the tire and elastically deformable 
so that in deformed state its developed length is equal to 
the developed length of the equatorial connecting ele 
ment or portion of the carcass, this net being formed of 
two superimposed plies of continuous segments of wires 
of the same length parallel in each ply and crossed from 
one ply to the other at an angle at most equal to 90° with 
respect to the circumferential direction of the tire, at 
least the outside of the wires being formed of an elastic 
and weldable material permitting welding of the wires 
of one ply to those of the other ply at the points where 
they intersect. 

2. The process according to claim 1, characterized by 
the fact that the carcass is in cylindrical state and by the 
fact that the annular net has in nondeformed state a 
developed length at most equal to the developed length 
of the carcass, the assembly (carcass-i-net) being then 
expanded to the toroidal shape of the tire. 

3. The process according to claim 1, characterized by 
the fact that the carcass is in the toroidal shape of the 
tire and by the fact that the annular net has in non 
deformed state a developed length less than and in de 
formed state a developed length at least equal to the 
developement of the equatorial connecting element or 
portion of the carcass. 

4. The process according to claim 1, characterized by 
the fact that the carcass has a radial or bias or partially 
radial and partially bias reinforcement. 

5. The process according to claim 1, characterized by 
the fact that the wires of the two plies of the annular net 
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6 
are in the form of cables sheathed with an elastic and 
weldable material. 

6. The process according to claim 1, characterized by 
the fact that there are used two annular vnets arranged 
one radially outside of the other, the ?rst net being 
placed on the equatorial connecting element or portion 
of the carcass and being formed of a ply of wires formed 
entirely of an elastic and weldable material and of an 
other ply of cables sheathed with an elastic and weld 
able material, the second net having an axial width less 
than that of the first net and being formed of a ply of 
cables sheathed with an elastic and weldable material 
and crossed with respect to those of the ?rst net and of 
another ply of wires formed entirely of an elastic and 
weldable material, the elastic and weldable material 
being preferably the same for all four plies, the plies of 
cables sheathed with elastic and weldable material of 
the ?rst and of the second nets being preferably ar 
ranged next to each other. 

7. The process according to claim 1, characterized by 
the fact that there is used a net one ply of which is 
formed of wires formed entirely of an elastic and weld 
able material and the other ply of which is formed of 
cables sheathed with an elastic and weldable material, 
preferably a material identical to that of the above ply, 
and by the fact that the edges of the net are folded on 
themselves so that they are contiguous or not or over 
lap. 

8. The process according to claim 6, characterized by 
the fact that the edges of the ?rst axially wider net are 
folded around the edges of the second net so that the 
edges of the ?rst axially wider net are contiguous or not 
or overlap. 

* * it it * 


